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(54) ELECTROLYTE FOR LITHIUM SECONDARY BATTERY 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an electrolyte 
for a lithium secondary battery which can restrain the 
generation of gas inside of battery due to the 
decomposition of carbonate series organic solvent at the 
time of initial charge. 

SOLUTION: This is the electrolyte for the lithium 
secondary battery containing nonaqueous organic 
solvent and at least one kind of sulfone series organic 
compound selected from the group as shown in the 
equations (I)~(III). In the equations, R and R' are the 
primary to tertiary alkyi group, alkenyl group, aryl group, 
or substituted alkyI group, alkenyl group or aryl group, 
while R and R* are identical or different n is 0-3. 



0 

11 

R-S-R 

II 
0 



0*S 



1 



(1) 



in) 



(in) 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 



fr-ta^r ••'-».•-••'..-•.#. .,*«A» A/...* _ir*J»*40 AAA J AA 1 C 



Searching PAJ 



51101X12/2 



the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



(i9)H*s»»/? (J p) (12) i& !^ 1^ g (A) (iimmmmn 

-223024 
(P200I-223024A) 

(43)1^188 ¥^13<y8^17B(2001.8.17) 

(5i)inta.' mm fi f-73-r{#*) 

HOIM 10/40 HOIM 10/40 A 



*«« ffi^lRiDftS OL (4 7 H) 





1$H200 1 - 1 09S3( P200 1 - 1 0953) 


(71) USA 


590002817 


(22}a«B 








mmimBBmu.id) 












575||« 




2000-2947 


(7I)fflHA 


591092914 




¥«12¥ 1321 0(2000. 1.21) 






(33)fi5ltl^9S 


OS (KR) 








2000-81253 


(72)»9!# 


m » 




7«I2^]2^23B (2000. 12.23) 








ttS (KR) 


(74)ft9A 


100107308 



















(54) C}i990«||E] •J7'^A={Mliaffi«)|M[ 



(57) {fif«il 

(IS] ^nmiiO^. ;!?-.f;f— hi^ttSM 
<0^>»tc J: |.l?lF*jgScO;yx«MJ S C i *<t' 
^ S 'J ^-^ AZ»:lMl^>8[S-tlttt I. . 

( I) - ( I I I) «:iF$fiS<l:^A>f,^^pj: OS 

0 

II 

R-S-R 
II 

0 ti) 

(£17] 




'(2) 001-223024 (P2 0O1-2 2JL8 



( I ) - ( 1 I 1 ) (CjSSni.ft-^^oC'I.IIJ: ')S 
Utl] 

0 

II 

R-S-R 
I) 

0 (I) 

[ft 2] 

0'' 

0* *0 (U) 

m. 

3 <0HnA> 1 W:ie«£0 'J t -> Aza:Sf6ffl®sffi. 
I^*tt^if Jli: . Tie-ffii^ ( I ) - ( I I I ) Cin 

$fis^t^m'4>^rsepj: •)iii«$h§^-^/< turn 

o 
II 

R-S-R 
It 

O <i) 



/H. 7;ur-;US^/L-{i7';-;Hfl)-5T. R&c/ 
R liSOClHl-T-AiM^rl.) 

0'" 

0*% (ID 

(i^*. n(iO-3-C-i>l.) 

[0001] 

*«IBltl.<0*-|!Sjl:tSC:tA<t'#l) !;-^'>Z.Z»:^j6 
[0002) 

»ft*:L. yf-'>Az»:ijfi<7)i?f3;*{g^cii^TLtv» 

4. 'Jf->Aza:l?ftO]ES-S?ij®i:Lt<iiJ^'>A- 

[0 003] 'J-?->AZ»:lj6(7)^i^tff(i3. 6 
-3.7 VSSf. (i!!07;P;> 'J Ijfi, -y 
jfi(Ni-MHt}fi) . Ni-Cdljfi?tit'>;TgV^ 

[0004] 

[?SBB*f«*U9fct5ilSi] U'U. COi^^riS 
4 . 2 Vf?^{t^«t:$$ L^: t)gjs«fi£}i,*55$$ 

HlSJ/cJiN i -CdtSJCfflViCflS*,? (aqu 

_e 0 u s ) ISMSCit'^t'f ;tye3Jt*<Sf (cfi<T 

[0005] 'Jf->AZ»:^?ifi(7)|3)«^^(7)SJ. E8iT' 



!(3)C01-223024 (P200 1 -22JL3 



SlISiRiCLtLijCO,, LiO. L i OH^ri'Jr 

[0006] z<r)Xo^Mmf^mn(So\ id 

Electrolyte !nterface;SE 

[QOODttz, ^i[>Vy^'iV {Ion Tunn 
e i ) (riM\iWnlX')f^M:'!>ti\ir^it 

(solvation) $ttft«:»i!)tl.^^l<0± 

c 0 0 0 8 ] 0 . mcomammizmiRb 

RiEL t tS^SC S E I 7 -f i -J ^A'.y -^a;. 
X3>1 (passivation layer) 

{t1#t I. >:i:A«T-$ I. J: olCtl. (J. Power S 
ources. 51 (1994). 79-104). ^ 

X'%i. 

[0009] LA>L, >^}g^«jei«t'llSE I 7 ^ ;|, 

Mmsnz/fxi)<M.f?>fs\mm?> (j. powe 

rSources. 72 (19 98). 66-70). 

z<7)io^j:/fxt iximmmmtmmncr) 

SaCiotHj. CO. CO2. CH,. CHj. C 

yayvm^cmix^siit:mmtm(7)^ 
mmmimm^mmz^z i . ^ tcmm 

[0010] c<^i ^^rrtEoiijnii. nm^t Uf- 
-^A.if'jv-tffi (PL I ) *>m«0*fsn:lf,tff . 

loom UK^Ii.A.JrMi^tS)tWi^:^tti: Lt . 
IfX^yh. im^WmBiciirrent br 

e a k e r ) i:mixm\mmi:ttjz<!):^m 



[0012] if:. p^E±ni:m:thfMz^miz 
mixx^-^i, ^mtix, Bm^im9 7-7 

3 9 1 8 CI i 1 X -11 f- 9 'J -;l.t 

K7i/VU (diphenylpicrylhydraz 

6-321312 Af 1 - 2 0%«0N - S. 

y^<^it-^mmenzmt?> ztizi^ xmm 
mmmM(!!]i$t^mmr^iixxii'o . a 

96-64238A-f(:li3xi0-«-3 
S9 4 - 3 3 3 5 9 6 AmziiTYit^imolX^ 

mtmt(omim^^hzti,zi-yxzms^ 
^Vtii^iiitimi)^^^^tix\'>i. 
[00 1 3] zc^io izfgmm^t^mimt 
ifzMz'jr^Rcntmtmmmm^rthz nzx 

oT S E I 7 •{ /l-AiOj: o^j:mmi,zm^j:t6m& 

imfi.mimix\r^i. ms^hut 
'^mim<^m^if^»mizji 'yxmyimm<^ 
mx'hh/i-:frytmmixm$htc o^^s 

Tixmmiz^w^:M.^t. mun^^thz 
t^zxoxtii6n.mm^b^m. i^mrnxf 

[0014] mmmii, mmm, ^-^^^^ 
- hikmmmmzxhmmsim'x<nM.m 

iztizhh. 

[0015] :^?immmii. misgmm'^ 
-im&im-fizbizfih. 

[0016] 

<^*mmf^Az<mmmmmmi. ts 
muzmixhhiiotz. nmm$u. m. 

Tie-SS ( 1 ) - ( I II ) {Z7rs^hhttm->(>^j: 

mt^i-ktj^^zhh. 

[0017] 

[^1:7] 

0 
II 

R-S-R 

II 

0 (ij 

(5^4'. RSlfR'li, Sl-3«r;l':^^;uS. ryPt 



(4) 001-223024 {P200 1 -22JL8 



(0018] 

0'" 

0* *0 (H) 

(it'*'. n(iO--3T'?>5) 

[00191 

Ut9] 




[00 20] ±ie#asffis£fci3t^t, mmiizmi 

xilt-y^ Kyi/iVX)\^t.y^ rhy;*fUyxH't-y 
m7^i;xyxi].t^yii^c>^j:i,ninm^ixhZi 

mtK. mmizisMixSiiidiz. mxjv 

trymm-^t<wmiznixo. i-ioii% 

<^s.x-ma$itizimti\,\ 

[ 0 0 2 1 ) X. z(^smmtitcmtmw 

^•y^zmmmnsmi. ^m5izmLxf,i 

i 3 c , E^mnt IX <j i-'^j^-m^^mitm^ 

Rv. nmmmt. ju-m: ( i ) - ( 1 1 
1 1 1 mj±(oxi\,t^ymm^t ^-ttfji-^j^ 

[0022] 
[flllO] 

0 

li 

0 ci> 

-/i-S, 7<)-)i-mfdimihrz^ 1 -3t87yp^f 

yUS. 7ll'y-Jl.Stm70-JmX-}}r>X. RRI/ 

R' ^n.^'^iz^M-xhu^mh) 

[0023] 

[{tl 1] 



0'" 

(i?'!'. nliC-3-:-AI.) 

[002-4 ] 

[ftl2] 




(OJ) 



[0025] 

[SB««^i6«E's] U7> *mi$hizumzm 
ti. 

[0026] *lB(jir)SSiaii^^*tt;>-.f:r«- h^* 

mmizxii'itiyjkmit^mmsixmm^hh. 
mmiim(d-m^ ( i ) . ( 1 1 ) n/^ii ( 1 1 

r ) X'^^$hhX)Ut^y^mit^mt:{iZh.t,m 

[0027] 
(ftlSJ 

0 

II 

R-S-R 
II 

0 (i» 

[0028] 

[fl:i4] 

0'" 

0* *0 (II) 

" [0029] 

litis] 




(OOSOJMe-jR^d)*. Rai/R-|ilBl- 

3fir/L':'f/US, 7il'ir-/\,m. 7<J-i\^mtdim 
$^litSl-3ar/l':^/H, 7/l'ir-,i,^tt:\i7<) 

-ii^X'h*). RRi/R ' im^Hzn-vhu-^mh 
ctm?>. . mi-m ( 1 1 > "f. niio-3f* 

(07)l'1r:illSS.mCs^Citff)7>)-ll'SX'hiff) 
&lfB-Yi}^h^j:h^t')MtR^hi,'\nyysmi 

)VX)i-t^y, yxziuxjl't^y, 4 -7;l';to7x=.;l' 



'(5)001-223024 (P2001-2 2JL8 



[0031 ] :^i\'t^ymm\.-^nimm.zw^x 

0. 1-1 011?^. 4f^L<liO. 1-5S1%?31 

0 . 1 m.r,mxhh^vi\i . «;if*)g?T^;>-x^ 

MPSJi^MJSS^LSK. 1 Ofil?^5:fii§t-Sl|^ 
[0032] B7lfiX/^;^y.?<t{S^t^ft^i. l3W?ElO 

^iz/i-f.^- hjhmmx mzm$tix ■) 
-^x^-iT^^-vihmmmmmifh. ^^x 

[0033] ^i^H^CfflV ^5 ; t^x:% i,l^*ttttli§ 
iKi LtlaSJB ( c y c 1 i c ) J y-cliSffi ( c h a i 

-'o^yi.m^Lxmth:Lt\,x%h. cn*. 

<O^*«5:0!ltL-CiSxf-U-v;>-,K;f^-h (EC) , 
xJ<f-;l.;*-;K^— h (DMC) . i^xf ;|.;*-,-K4,- 
h (DEC) . >-?-/UX-f-;l.;!>-;J(4>-h (MEC) ^: 

1 0 0 3 4 ] fneiMSt:{i 'J ^'>i.A.df-(f7/P;f D7 
t^7i-h (Li PFg) , ^i^^L.rVvViVii'a 
^•^lUaiLiBF,) . jijsSgfijt'>A(LiCl 

0,) , 'Jf '>Ahy7/i';fD;«<^>';^;p,tyi?)g (c 

FsSOjLi) . mS')^'^l.^ii^V]VtnT^T- 
h ( L i A s ) *)<7)-Oi^!{iZoU±Oi|^ 
*j!»«$}$(support i n g ) DRSt LtSjD? 

ill, :.i\.h\i%m^x:^^^h^isy(r)\8,^Ut'LX 



■ [ 0 0 3 5 J >j f'^i^ZfX^^tnzmm'S 

-2 0-6 0'C?)aSi5fflt'5.$L . 4V(7)tfft-lS 

•y-i^-ixmizmizmitih. 

( 0 0 3 6 J *i6Bfj:fcv>t 'jf>Ar<xw.mmtii 

fit LTIi. L i CoO:. L i N i Oj. Li Mn 
O2, LiMnjO,. ifdjLiNi,.,.,Co,M,Oj 
(OSxSl. OSySl. Qgx + ySi. mISA 
I. Sr.Mg, La^j:l:<n±^)(dXo^j:'Jf7A- 

m^mmitmm i , nmnt iximmif.: 

( 0 0 3 7 J mummmm^t^^x-iimm 
mizmifz^, ttc\mmmi:7 Huj^mx- 

xm^if^-^fdk, ^imzhtmuzmizx 

ll«?8$-aALT'Jt'>AZ<J^^jt!!$-g3tt4. file 
1 0 0 3 8 ] *l6BflcoS))?o;tA»:»i iwm 

[0039] 

Ifl'y;*-,1f4«-|>/i/Vf-;l';ir-,-ff;f^-h (EC/ 
DMC ) / 1 (:a^?n!tlf*tt^1S^«{c 1 M<^ 

yi't.y^tti^t^jr^DLtsiteeyi-i o<7)Mm 

[0040] 

[^11 







ii/Dl(ll96) 






2 






2 






2 






2 






2 






2 






1 






5 






1 






1 



(004 1]ttSIKl 

Xfl/y;)>-,-}f;t— h/y;<f-;U;^-,-K^^-h (EC/ 

DMC ) i}n/ixi^t$htcm\tmmiz 1 



/HEffi^(cyclic vo I tame t ry) (C 
J: oT^^Sflff L t TidO* 2 Clfifi L;l-. 

[0043J 

[*2J 



I 



'(6) COl-2230 24 (P2 00 1 -22JLS 









0. 6 


m^z 


1. 3 




1. 1 




1. 06 




0. 6 




0. 8 




0.5 



i. 

i^mmic F . mm-. 1 1 -^s. mt^-.i 

^ieffl:3V-0V. Scan Rate:0. ImV 
/s 

[0045] xii^t^y^Wiit^mmtimm 

Zi,. 

[004 6 J ';f-^AZ»:l?fi£Ol^ 
iESrSM L t L i C o Oj , a'^ t- 1 7 •/ 
ftfzijfvffill ( PVDF ) &t^«JJi: Ltr-bf- 

3aUc. w<D;i7y-$-J5$20/iin<07;PS-'>A* 

tPVDF5r92:8<7)llitti|^LA:». N-^t 
fc. Z<^Xy <J-ilf$ IS ummt^^-il-ltZa-f 

ly/uziktzm. SMixmimifc. Mies 

l^-:5'$-ffiffltT^^K0. ff^U3 0mmx4 8mm 
X 6 m m X-hinBtEiizXtltitL l/ieHit^ 1-10 
fcit»fflll<0tl»«5-aALtl*fiJgjtt;t. 

[0047] mm^m^mit 



m?m9] 1 - 1 Q&'jitm i <^mm&xixn 
i^^htz>jf^j.z-<^^mznixtw.-^t&(c 

C - C V ) ^(tTf 1 6 C m AiO^ffi, 4 . 2 ViT)}^^ 
^T-3E{gLrj|, mfgaiLt 1 60niAWtgs5-C- 
2. 5VSfMl-: 13#!SJi2'.,-'c. ;:oaS*-3[lI 
5faUJ4. 6 0 0mA:O^SX'255[a3O#(i]4. 2 

v<oyE?«ET-3t« L ^: . wnmmmz'^i^m 
^izm-imikm^nmimiTiimsizmi 

fz. 

[0048] 
[^3J 









6. 9 




3. 4 




5.3 




3. 8 




6. 4 




7. 4 


$1691 7 


4. 5 




3. 4 




6. 1 


iiiisiio 


4. 5 





[0049] mifctk. a2a«s^«}fi<o§$<o3g 
wiimmi-s. 9. ioat^«:i«wi<o«iBSjjt 

/at A- WN'T'4 BSfts L 1 2 4 ^lart j 
m^<^Wuim4izmuz. mmi-5ff) 

X'^h. 

[0050] 
[^4] 







24^19 


48^ 


72^ 


96^n 




17. 296 


20. 996 


23. 396 


27. 3% 


31. 4% 




7. 996 


12, 696 


16. 796 


21. 196 


25. 596 




17. 896 


25. 396 


27. 696 


29. 7% 


31. 996 




7. 896 


15. 396 


21. 696 


23. 796 


25. 996 




17. 696 


22. 896 


27. 296 


30. 296 


33. 196 




17. 496 


20. 796 


2Z 196 


26. 396 


30. 596 


mm 


17. 696 


22. 896 


27. 296 


30. 296 


33. 196 




8. 996 


20. 696 


23. 296 


25. 196 


28. 596 




2Z 996 


28. 196 , 30. 996 


3a 296 


35. 596 



fiiess6W2. 7. &mvcm\<r)zmm\^x^ 
'^ihfc')f^i,zm.mznixcc-cy (s^s 

-SlEff ) (nfkXtJx- 1 c , 4 . 2 ViO?El^f?E^ 

L. CC^ttt-lC, 2. 7SVtXim,lX^^9iV 



m. mm2. e. mwmimifzzmimcr) 



:(7) 001-223024 (P200 1-22JL8 



i. 

10 0 5 2] ^m^mmzm^ihfzxj'^t^yjh^ 



[ 0 c 5 3 ] tm<r:m^^%3P)^miZ(^m 
o^^m^^mt^xt^m^mizisihit^hz 

imi ) ^mm^mmmm^zi.'yxmihfz 

7 



mi] 




200 JOO 



m)^<m ? ffi 

^nm.mm^'^M.m (mm 



{wmpik ^ « ^ 

h ;( >- M091$1006# 

(72)^BBt ^ ig JJi 

±mm±mi^m!&mmii {mm 

*eP7/'!-h;><VM03«1504-f 
(72)i%BM ^ a 



t,* r fs ;{ y h 109a[12(B^ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^I^ADED TEXT OR DRAWING 



L^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




